Preneoplastic transformation of rat tracheal epithelial cells by ozone.
The transforming potency of ozone for rat tracheal epithelial (RTE) cells exposed in vivo or in vitro was determined. RTE cells isolated from rats exposed to ozone (0, 0.14, 0.6, or 1.2 ppm, 6 hr/day, 5 days/week for 1, 2, or 4 weeks) showed no increase in the frequency of preneoplastic transformation compared to cells isolated from unexposed rats, although ozone-induced morphologic changes were observed in exposed tracheas. In contrast, preneoplastic variants of RTE cells were induced by multiple, but not single, exposures of RTE cells to ozone in culture. RTE cells exposed biweekly to ozone (approximately 0.7 ppm for 40 min, nine total exposures) had approximately twofold increases in the frequency of preneoplastic transformation compared to that of concurrent controls exposed to air. Single, 40-min exposures to ozone (approximately 1 or approximately 10 ppm) did not induce preneoplastic variants. However, single, 40-min exposures of RTE cells to approximately 10 ppm ozone did result in approximately 40% decreases in colony-forming efficiency. In addition, single, 40-min exposures of RTE cells to approximately 1 ppm ozone reduced the transforming potency of a subsequent exposure to the direct-acting chemical carcinogen N-methyl-N'-nitro-N-nitrosoguanidine (MNNG). When multiple ozone exposures followed exposure to MNNG (approximately 0.7 ppm ozone for 40 min, nine biweekly exposures), an additive (or possibly a multiplicative) effect of ozone on MNNG-induced preneoplastic transformation was seen. These results demonstrate that ozone can, under some conditions, induce preneoplastic variants of RTE cells. In addition, depending on the sequence or combinations of exposures, ozone can reduce or, possibly, increase, the transforming potency of the carcinogen MNNG for rat tracheal cells in culture.